It has been demonstrated that patients undergoing surgical procedures are at increased risk for complications if they have obstructive sleep apnea. It is believed that this increase in risk is related to more difficult intubations, use of ventilatory depressant medications, and perhaps body positioning. Although identifying patients with a preexisting diagnosis of sleep apnea is important so they can be triaged appropriately during the perioperative period, a bigger challenge is trying to identify patients who require a surgical procedure and may have undiagnosed sleep apnea. Hospitals and surgical centers should have policies in place to assist in such identification preoperatively, with a protocol on how to manage such patients perioperatively. Such guidelines exist, but many institutions do not have such protocols in place or fail to ensure that they are consistently followed. The key to the perioperative management is close observation of these high-risk patients. In ambulatory surgery populations, these patients should be observed for an extended period before being discharged to home. In inpatient settings, the observation can be tailored to the patient's postoperative risks based on the type of surgery and the severity of his or her sleep apnea. Patients undergoing bariatric surgery are at particularly high risk. These patients have a very high prevalence of sleep apnea and comorbid conditions. Screening this population for obstructive sleep apnea is mandatory, and a plan for postoperative observation should be in place in all institutions performing such surgery.
Introduction
The incidence of obesity and obstructive sleep apnea (OSA) continues to rise in the Western world. In the Wisconsin Sleep Cohort Study, the percentage of obese individuals (with a BMI [body mass index]940) with an apnea-hypopnea index (AHI) of 15 or higher is 42% to 55% in men and 16% to 24% in women [1, Class I]. Obese patients tend to have more elective surgical procedures, and early identification of OSA in the surgical patient may be important to allow for specific interventions that can improve postoperative outcomes. The problem is further hindered by the difficulty of diagnosing OSA. Clinical examination carries a diagnostic sensitivity and specificity of only 50% to 60% for sleep apnea, even when performed by experienced sleep physicians [2, Class II] . Although data to guide the perioperative management of patients with moderate to severe OSA are scarce, heightened awareness is recommended. The purpose of this review is to identify interventions and management strategies that best facilitate improved perioperative care for patients with OSA.
Prevalence of OSA in surgical patients
No epidemiologic studies have been conducted to determine the prevalence of OSA in the general surgical population. Prevalence reports vary on the basis of whether all patients were consecutively screened or a questionnaire was used. In a series of 433 patients undergoing general surgery, 18 of 41 patients suspected to have sleep apnea agreed to undergo polysomnography, and 78% of these patients were found to have an AHI greater than 5 [3, Class II] . When the Berlin Questionnaire was used for preoperative screening, the reported prevalence of OSA among patients undergoing surgery was 24% [4, Class II] . It was notable that OSA had not been diagnosed in the majority of these individuals. Thus a significant number of patients with sleep apnea may present for surgery without receiving a prior diagnosis. 
Treatment

Overnight oximetry
& Polysomnography remains the "gold standard" for diagnosing and treating OSA, but restrictions on access and practical application may limit its utility in the preoperative setting. Therefore, alternative screening tools have been tested to assess for the severity of sleepdisordered breathing preoperatively. In their study using preoperative overnight oximetry in 24 patients, Reeder et al. [10, Class II] . demonstrated "significant abnormalities of respiration" (SARs) postoperatively in all patients with preoperative SARs. SARs were defined as dips in oxygen saturation of 4% or more at least five times in 1 h. However, the preoperative nocturnal oximetry identified only one third of those who experienced postoperative SARs. Home nocturnal oximetry has been studied as a potential screening tool, but a wide range of sensitivity and specificity for OSA has been reported [11, 12, Class II] . & In contrast, a multicenter Japanese study [13 
Decisions regarding surgical setting: ambulatory or inpatient?
& Factors to consider when evaluating how patients with suspected OSA should be monitored postoperatively include the preclinical suspicion of the severity of OSA, the type of surgery being performed, the need for postoperative narcotics, and the clinical course in the recovery room. Surgery requiring only regional anesthesia or a limited need for postoperative narcotic analgesia should be considered for the outpatient setting. These patients can be sent home when fully conscious if they are not snoring and do not have an obstruction in the recovery room. The ASA guidelines recommend outpatient surgery for superficial surgeries using local or regional anesthesia, minor orthopedic surgery with local or regional anesthesia, and lithotripsy [16 can alert nurses caring for a patient when any significant changes or downward trends occur in a patient's oximetry. Alternatively, a stepdown unit with a higher nurse-patient ratio should be considered in hospitals who do not have remote oximetry capability. & The need for opioids and patient positioning should also be considered in the recovery period. If a patient shows a high risk for OSA on screening or has recurrent PACU respiratory events and requires high-dose opioids and a supine position, this patient should also be considered for remote oximetry or placement in a step-down unit. . These data suggest that there may be some benefit to the use of CPAP in the perioperative setting for patients with suspected OSA, although this benefit remains to be proven. ASA guidelines did not reach any consensus on whether CPAP should be administered if there is evidence of apneas and desaturation, or if hypoxia persists with supplemental oxygen. Bolden et al. reported no possible prevention of oxygen desaturations with the use of CPAP [29] .
Perioperative CPAP
& One suggested approach to surgical patients who are suspected of having OSA but are unable to undergo polysomnographic evaluation would be to empirically start administering CPAP in the perioperative setting, using self-adjusting or autoadjusting CPAP devices. This approach has not been studied and may have significant limitations on its implementation. If the patient is not familiar with CPAP therapy, technical difficulties in initiating CPAP therapy postoperatively may limit its effectiveness. In addition, titrating CPAP for the first time in the postoperative period is less likely to be successful. 
Pre-induction and maintenance PEEP
The prevention or reduction of atelectasis from the induction and maintenance of general anesthesia would improve arterial oxygenation. Preoxygenation with 100% fraction of inspired oxygen (FIO 2 ) and PEEP at a level of 10 cm H 2 O for 5 min before the induction of general anesthesia, followed by PEEP of 10 cm H 2 O during mask ventilation and after intubation reduce atelectasis immediately after intubation, as assessed by CT scan, and improve postintubation arterial oxygenation on 100% FIO 2 (PAO 2 of 457±130 mm Hg vs 315±100 mm Hg in the control group) [47, Class II] . Whether this reduction in atelectasis is maintained (and for how long) is not known. In obese patients without reflux, the improvement in oxygenation that can be achieved with the preinduction use of PEEP is significant and will increase the time before desaturation begins. In contrast, in normalweight patients, PEEP neither increased the paO 2 nor decreased the A-a gradient. Practitioners should strongly consider taking advantage of the improved arterial oxygenation offered by preinduction PEEP.
Perioperative CPAP
Prophylactic use of CPAP in the first 24 h after surgery significantly reduces the risk of the pulmonary restrictive syndrome that occurs in morbidly obese patients after gastroplasty [48, Class II] . In one study, there was a 16% (95% CI, 2.9-29.3%) absolute risk reduction in the rate of respiratory failure in severely obese patients with the use of noninvasive ventilation applied during the first 48 h after extubation [49, Class II] . However, it is believed that postoperative use of CPAP carries the theoretical risk of increasing the incidence of anastomotic leaks resulting from increased flow of pressurized air into the stomach and proximal anastomosis of Roux-en-Y gastric bypass (RYGB). Huerta et al. looked prospectively at 1,067 patients who underwent RYGB; 420 were confirmed to have OSA and 159 of these were on CPAP. Out of a total of 15 postoperative anastomotic leaks, only 2 occurred in patients treated with CPAP, and no relationship was identified between CPAP use and anatomic disruption of RYGB [ 
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